Abstract: Evaluation of radionuclide concentrations in foodstuffs is of great concern owing to the potential radiological hazards to human health. This study was carried out to assess the radionuclide concentrations of 40 Pu, in selected foodstuffs, in order to assess the effects of the elevated levels of radionuclides concentration in environmental media after the FDNPS (Fukushima Daiichi Nuclear Power Station) accident on imported food. HPGe (high purity germanium) detector based spectrometry system coupled with multi-channel analyzer was used for the assessment. The mean concentrations of 40 
Introduction
Radionuclide concentration measurements in foodstuffs and environmental samples have recently received a great deal of attention owing to their potential to cause harmful effects to human health. As stated in Ref. [1] , radionuclides are naturally present in environment, which includes our bodies, food and water. Man is exposed to radiation (also known as background radiation) from these radionuclides on a daily basis [2] . The radiation comes from cosmic rays as well as from NORM (naturally-occurring radioactive materials) found in the soil, water and air. People can also be exposed to artificial radiation that emanates from man-made activities such as agriculture, research, medical diagnostic intervention and from the use of nuclear energy or irradiation of materials.
However, exposure to ionizing radiation can be harmful, and the degree of harm to human health depends on the type of radionuclides and the length of Corresponding author: Michael Atogo, M.S., radiation protection officer, research field: environmental radioactivity. time people are exposed to it [3] . The possible exposure pathways to individuals include direct radiation from an airborne radioactive plume, inhalation of radioactive gases and aerosols, external radiation from contaminated ground, and internal dose from contaminated food. Patra et al. [4] demonstrate how previous studies on internal doses from ingestion of foodstuffs that are contaminated with radioactive sources, have shown that food intake is one of the important pathways through which man is exposed to artificial radioactivity which may have considerable health concerns. In addition, radioactive compounds that accumulate in the food chain, such as radioisotopes of iodine, cesium and strontium dominate in delivering doses to humans and biota [5] .
In this study, radionuclides of major importance in the contamination of food and environmental samples were analyzed to determine the level of radioactivity in selected imported foodstuffs. As listed in Ref. [6] 
Materials and Methods
This study was carried out to assess the levels of radioactivity in selected foodstuffs that enter the port of Mombasa. The methodology used presents experimental setup, preparation, sealing and measurement of food samples that were collected, and then analyzed to determine the radionuclide concentrations in the samples.
Foodstuffs were selected according to their importation volume and the consumption practices of the local population residing in the city. Thirteen samples of seven different kinds of imported foodstuff were collected for analysis.
The sample types and their countries of origin are listed in Table 1 . Beef samples were washed, and the non-edible parts were removed. They were weighed, freeze dried and then homogenized. 500 g from each sample was packed in a marinelli beaker, and sealed for 28 days to allow for radioactivity equilibrium between parents and their daughter radionuclides [7] .
Rice, milk powder and sugar were put and sealed in a marinelli beaker without any pre-treatments. The other samples were washed with ultrapure water to remove soil and dust particles, and then put in a furnace for 24 h at 300 °C for ashing (preconcentration). Ash samples were powdered, homogenized, packed and sealed for four weeks in a marinelli beaker.
All samples were measured by gamma spectrometry system, manufactured by Canberra, using an HPGe (high purity germanium) (Canberra GX4020) with the resolution 1.9 KeV, energy range above 3 KeV and relative efficiency 42%, as described in Ref. [8] . The detector and pre-amplifier were placed inside the shield and cooled by liquid nitrogen from a vertical dipstick cryostat (7500 SL). The integrated signal processor consists of a pulse height analysis system to transform pulse, which are finally collected by a computer based MCA (multi-channel analyzer). The set-up was as shown in Fig. 1. 
Results and Discussion
The seven different types of imported foodstuffs were analysed to determine the activity of radionuclides namely: 40 was remarkably higher compared to guideline Levels on radionuclides contained in food issued by United Nations FAO/WHO [2] . Column 3 of Table 1 suggests that the activity concentrations of 131 I in the various foodstuffs studied vary from 109.7 ± 0.050 to 153 ± 0.007 Bq/Kg with a mean value of 134.20 ± 0.027 Bq/Kg. The average activity concentrations of the 13 food samples studied are shown in Fig. 2 Cs were found to be relatively low and within the acceptable levels required by the food and environmental radiation regulations in Kenya. 
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Conclusions
Radionuclide concentrations in imported foodstuffs widely consumed in Kenya have been determined. 137 Cs was detected in low levels in the foodstuffs considered. The study revealed the possibility of elevated levels of the radionuclide contents in food originating from regions contaminated with radionuclides in the various pathways.
